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Abstract

To extract insoluble proteins and to improve funtional properties of abolished proteins, an phytase
producing Aspergillus sp. SM-15 was isolated from soil. The enzyme was purified and its enzy-
mological characteristics were investigated. Phytase production reached to maximum when the wheat
bran medium containing 1% mannose, 1% yeast extract, 196 (NH4):HPO, and 0.2% calcium chloride
was cultured for 4 days. Phytase was purified 17.1 fold and specific activity was 244.32unit/mg by a
sequencial process of ammonium sulfate fraction, ion exchange chromatography and gel filtration.
Purified enzyme was confirmed as a single band by the polyacrylamide gel electro-phoresis. The molecular
weight of phytase was estimated to be 46,000. The optimum pH and temperature for the phytase activity
were 5.5 and 50°C. The enzyme is stable in pH 45~55, 60°C. The activity of purified enzyme was
inhibited by ng* whereas activited by Pb® and Fe”. The activity of phytase was inhibited by the treat—
ment with iodine. The result indicate the possible involvement of histidine at active site. Km and
Vmax of the purified phytase were 37.037mM/L and 159.87umol/min, respectively.
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Fig. 1. Microscopic morphology of Aspergillus sp. SM-15.
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Fig. 2. Effect of cultivation time on the production of
phytase from Aspergillus sp. SM-15.
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Table 1. Production of phytase by various sources after
3 days cultivation

Activity
Source Concetration Unit %
None 49.74 100.00

Galactose 50.84 102.22
Arabinose 4891 98.34

Glycerin 4698 9446

Lactose 4712 9474

Glucose 4298 86.43

Fructose 53.32 107.20

Carbon - 1% Sorbitol 54.14 108.86
Mannitol 4588 9224

Maltose 46.29 93.08

Mannose 5456 109.70

Sucrose 4533 91.14

Starch 50.29 101.11

Citrate 4161 8366

Soytone 5965 119.95

Pepton 4657 9363

Organic Glycing 54.14 108.86
nitrogen 1% Albumin 52.35 105.26
Yeast extract 61.31 123.27

Trypton 55.52 111.63

Urea 5314 116.90

Ca(NO3)2 4698 94.46

(NH4)2S208 4863 97.78

Inorganic (NHpHPO,4 53.04 106.65
nitrogen 1% KNO3 4340 87.26
NH4CI 4698 94.46

(NH4)2504 51.39 103.32

NaNO; 4422 88.92

MgSOq4 4450 89.47

FeSO4 51.80 104.16

KH>PO4 54.70 109.97

NaCl 4491 9031

Inorganic 0.2% K2HPO4 4464 83.75
salt ’ NaH>PO4 4781 96.12
MgCly 4753 9557

NaHPO4 52.63 105.82

CaCly 67.09 13490

CuS0y 36.79 73.96
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Fig. 3. DEAE—-cellulose ion exchange chromatography
of phytase from the culture of Aspergillus sp.
SM-15.

Fraction size was 10ml/tube.
@—@: Protein, O—O: Activity

Protein(O0.D. at 280nm)
Activity(unit/tube)

Fig. 4. Sephadex G-100 gel filtration of phytase from
the culture of Aspergillus sp. SM-15.
Fraction size was 5.4ml/tube.
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Fig. 5. Sephadex G-150 gel filtration of phytase from

the culture of Aspergillus sp. SM-15. Fig. 6. Polyacrylamide gel electrophoresis of phytase
Fraction size was 3.0mi/tube. from the culture of Aspergilius sp. SM-15.
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Table 2. Purification procedure of phytase from the culture of Aspergillus sp. SM-15

Total protein  Total activity Specific activity Yield Purification
(mg) (unit) (unit/mg) (%) fold
Crude enzyme solution 763.17 10922.73 14.31 100.00 1.00
Ammonium sulfate 150.64 4026.03 26.73 36.86 1.87
DEAE-cellulose 18.20 210550 115.69 19.28 8.09
Sephadex G-100 6.99 1270.50 181.76 11.63 12.70

Sephadex G-150 4.19 1023.70 244.32 9.37 17.07
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Fig. 8. Effect of pH and temperature on the activity of
phytase from the culture of Aspergillus sp. SM-15.
A: Effect of pH, B: Effect of temperature
C: Stability of pH, D: Stability of temperature
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A2EAA & A F ethylenediaminetetraacetic acid
(EDTA), bromoacetic acid, 2,4-dinitrophenol, HoOo,

Table 3. Effect of metal ions on the activity of phytase
produced by Aspergillus sp. SM-15

Activity
Ion Metal Uit %
None - 65.25 100.00
cu** CuSO0; - 5H:0 5243 80.35
Zn’t ZnS04 - THO 60.30 92.41
ca’t CaCl 65.48 100.35
Pb** Pb(CH2C00); 69.97 107.24
Mn?* MnSO; - 5H:0 63.68 97.59
Hg?" HgCl 38.48 5897
M%Q* MgSO0; - TH:0 65.03 99.66
Fet* FeS04 - THO 121.72 18655
Ba®* BaClz - 2H:0 65.25 100.00
Na* NaCl 63.00 96.55
K* K250, 65.48 100.35

The reaction mixture, consisted of 0.1ml enzyme solution
and 0.1ml metal ion solution(20mM), was incubated at 35
°C for 5 hrs and the residual activity was assayed

Table 4. Effect of various inhibitors on the activity of
phytase produced by Aspergillus sp. SM~15

o Activity
Inhibitor Unit %
None 4326 100.00
2,4-Dinitrophenol 4575 105.76
Ethylenediaminetetraacetic acid 38.90 89.91
Maleic anhydride 41.14 95.10
ITodine 32.79 75.79
Hydrogen peroxide 42.89 99.14
Bromoacetic acid 41.14 95.10

The reaction mixture of 0.1ml enzyme solution and 0.1ml
inhibitor solution(20mM) was incubated at 30 °C for 1 hr
and the residual activity was assayed

maleic anhydride(MA), iodine$ 414 8t B4 7+
£ AAA & HF X7} 10mM= A 3 r1ske] 30°Cell
A 1A17E o v A d ¥ A2 84S 24 % 23 Table
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3to] A2 #4-& A8tz EDTAE 43 233}
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Lineweaver-Burk plot® Km*] 8 Vmax3 A3 43
3= Fig. 99} #o] Kmal+ 37.037mM/LS 2. Vmax
£ 159.87uM/mine] %it}.
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Fig. 9. Lineweaver-Burk plot for the hydrolysis of sub-
strate by the purified phytase from the culture
of Aspergillus sp. SM-15.
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